The 24-h mean plasma concentration of total testosterone (T) was measured in 33 healthy, regularly cycling, nonobese women between 21 and 51 yr of age. Percent free T was measured in 17 ofthem. Plasma dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS) were measured in 24 of them, and the DHEA-to-T and DHEAS-to-T ratios were calculated.
ABSTRACT
The 24-h mean plasma concentration of total testosterone (T) was measured in 33 healthy, regularly cycling, nonobese women between 21 and 51 yr of age. Percent free T was measured in 17 ofthem. Plasma dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS) were measured in 24 of them, and the DHEA-to-T and DHEAS-to-T ratios were calculated. It was found that the concentration of total T showed a steep decline with age; the regression equation was: T (nanomoles per L) = 37.8 X age-l.l' (r = -0.54; P < 0.003). According to this equation, the expected T concentration of a woman of 40 would be 0.61 nmoliL, about half that of a woman of 21
The percent free T did not vary significantly with age, so free T concentration likewise showed a steep decline with age. The DHEA-to-T and DHEAS-to-T ratios were both age invariant, clearly because the levels of DHEA and DHEAS also decline steeply with age, as previously reported. (J Clin Endocrinol Metub 80: 1429 -1430 , 1995 S TUDIES of plasma testosterone (T) levels in various pathological states in women, including obesity, have generally assumed tacitly that age is not a factor in these levels. However, in our studies of 24-hour mean plasma T levels in normal premenopausal women, we have now observed that there is a decline with age, such that the levels in women in their 40s are somewhat less than half those of women in their early 20s. Since plasma levels of the adrenal androgens dehydroepiandrosterone (DHEA) and dehydroepiandrosterone sulfate (DHEAS) also decline with age (l), we also determined the effect of age of the DHEA-to-T and DHEAS-to-T ratios in most of the women studied. This paper reports details of these findings.
Subjects
and Methods Results Figure 1 shows the decline of the 24-h mean plasma total T with age. The highest correlation coefficient was with a power function; the fFg;essF equation was T (nanomoles per L) = 37.8 X age (r --0.54; P < 0.003). According to this equation, the expected T concentration of a woman of 40 yr would be 0.61 nmol/L, about half that of a woman of 21 yr (1.3 nmol/L). The percent free T did not vary significantly with age; the mean value was 1.8 + 0.4. The DHEAto-T ratio (both measured in nanomoles per L) was age invariant, with a mean value of 20.7 + 11.6 (Fig. 2) . The DHEAS-to-T ratio (moles per L and nanomoles per L, for JCE & M . 1995 I'0180 l DHEAS and T, respectively) was age invariant, with a mean value of 3.0 + 2.3 (Fig. 3) .

Discussion
Our studies show that plasma total T declines steeply with age in normal premenopausal women; at age 40 yr, the level is about half what it is at age 21 yr. Since the percent free T does not vary significantly with age, free T likewise declines steeply with age. Although these findings have not been previously reported, they might well have been anticipated; since the great majority of circulating T in normal women is derived from metabolic transformation of the adrenal androgens DHEA and DHEAS, and since their levels are known to decline with age Cl), one might expect the level of their metabolite T to decline too. What one could not guess is whether the DHEA-to-T and DHEAS-to-T ratios would be age invariant. The present study shows that they are. An accurate knowledge of the values of plasma T concentration in normal women is essential for evaluation of possible abnormalities in pathological conditions, such as obesity. If age is a major factor, as our findings clearly demonstrate, it becomes essential, for the best interpretation, to compare the full age VS. concentration regression lines of an abnormal group with that of the normal population, or at least to have an age-matched control for each normal subject studied. It is to be hoped and expected that our current findings concerning the age variation of plasma T in normal women will improve the ability of researchers to evaluate abnormalities of T level in a variety of pathological conditions.
